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Abstract
Objectives: The study aimed to identify the dental pro-
cedures that elicit the highest level of anxiety by various
dental procedures and to determine the correlation of
anxiety with students’ gender and varying perceptions of
anxiety across years of dental education.
Methods: This cross-sectional study was conducted at
Sardar Begum Dental College, Peshawar, Pakistan dur-
ing June 2014. The Corah’s Dental Anxiety Scale (DAS)
was distributed to all students. This instrument had 26
items examining the anxiety levels experienced for
different dental procedures. Options ranging from 1 to 4
were provided for every item, where 1 represented low
anxiety and 4 represented the highest anxiety.
Results: The overall response rate was 67.3% (n ¼ 101;
64 females and 37 males). Among the top five dental
procedures eliciting the highest anxiety levels, females
were found to be more anxious than males for ally. This is an open access article under the CC BY-NC-ND license
.1016/j.jtumed.2015.06.002
S. Ali et al.450procedures (fear of injection/needle, root canal treatment,
extraction, and application of cold air) except the need
for further treatment. Pre-clinical students (1st and 2nd
year) were found to be more anxious than clinical stu-
dents (3rd and 4th year). Significant differences (p < 0.05)
were found for three procedures: rubber dam placement,
inability to stop dentist, and impression taking. Clinical
students reported high anxiety for the latter, and pre-
clinical students reported higher anxiety for the former
two procedures.
Conclusions: Higher anxiety levels were reported by fe-
males and pre-clinical students than their respective
counterparts. Educational sessions and graded exposure
therapy at an initial stage of dental educational training
may decrease the anxiety associated with dental
procedures.
Keywords: Anxiety by dental procedures; Dental procedures;
Dental students; Fear; Phobia
 2015 The Authors.
Production and hosting by Elsevier Ltd on behalf of Taibah
University. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Introduction
Anxiety is defined as the “fear of unknown”.1 A specific
phobia is regarded as one of the most commonly occurring
anxiety disorders.2 Dental anxiety is a type of specific
phobia that is related to the commonly-feared conditions
that are encountered in a dental office, and its prevalence has
been reported up to 20% among different study groups.3
Due to its high prevalence, patients often delay dental
treatments (unless there is an emergency), which results in
complex dental treatments and leads to poor dental
health.4 Avoidance of dental treatment due to dental
anxiety not only situates the oral health of a patient at risk
but also poses a severe threat to his general health, as the
patient can suffer from a number of serious medical
conditions such as septicaemia, sepsis, sinusitis, and
osteomyelitis of the face.5
The perception of patients concerning anxiety is different
for different dental procedures.6 Therefore, it is logical to
anticipate that anxiety levels also vary between different
social groups, as well as between the individuals of a same
social group. Anxiety related to dental procedures is not only
problematic for patients, but it is also a major source of
stress for dental practitioners to treat anxious patients. There
is now substantial evidence suggesting that the physiological
stress responses (increased blood pressure, elevated heart
rate, etc.) of dentists are equal to the responses of the
patients when procedures are being performed.7
One important group of people is dental students, who are
future frontline health care providers. It is necessary for a
dental student to learn about the techniques that can help
them to overcome their own dental anxiety.8 A decrease intheir anxiety levels would make them confident
practitioners, who could in turn treat their patients well.
A number of tools have been developed to measure dental
anxiety levels. One such scale is Corah’s Dental Anxiety
Scale (DAS),9 which evaluates levels of anxiety in
respondents, and identifies the most anxiety-inducing
procedure.
There is little data present in the literature regarding the
most frightening dental procedure reported by dental stu-
dents from Pakistan. Therefore, this cross-sectional study
was carried out to identify the dental procedures that elicit
the highest level of dental anxiety. In addition, the relation of
anxiety with students’ gender and level of dental education
was evaluated.
Materials and Methods
Design of the study
This cross-sectional study was conducted at Sardar
Begum Dental College, Peshawar, Pakistan in June 2014.
Ethical approval was acquired from the Ethics Committee of
the college; participation in this study was on a voluntary
basis, and an informed consent was obtained from all par-
ticipants. The questionnaires were distributed to all 1st e 4th
year students present on the day of study (150 students) at
the end of their respective lectures and clinical sessions. The
respondents completed the questionnaires anonymously, and
no data except gender and year of study were collected.
Determining dental anxiety related to various procedures
The DAS was used for this study. It contains twenty-six
items (each representing different dental procedures/situa-
tions), probing the level of anxiety experienced for each item.
Four options ranging from 1 to 4 were provided for every
item, where 1 represented low anxiety, 2 represented mod-
erate anxiety, 3 represented high anxiety, and 4 represented
no anxiety.
Statistical analysis
SPSS software (version 19.0; SPSS Inc., Chicago, IL,
USA) was utilized for statistical analysis. A one-way
ANOVA test was used to evaluate the differences between
the anxiety levels reported by male and female students, as
well as between pre-clinical (1st e 2nd year) and clinical (3rd
e 4th year) dental students. P-values < 0.05 were considered
statistically significant.
Results
This study was conducted with 1st e 4th year dental
students. Of the 150 questionnaires circulated, 103 were
returned, of which two were excluded, as they were incom-
plete. The overall response rate was 67.3% (101 of 150)
which included 36.6% males (37 of 101) and 63.4% females
(64 of 101). The year-wise response rates from all of the
dental students/year are summarized in Table 1.
The five procedures that elicited the highest dental anxiety
levels collectively in both male and female students are
Table 1: Showing year-wise response rates of male and female
dental students.
Year Males Females
1st year 9 (37.5%) 15 (62.5%)
2nd year 10 (33.3%) 20 (66.7%)
3rd year 7 (35%) 13 (65%)
4th year 11 (40.8%) 16 (59.2%)
Total 37 (36.6%) 64 (63.4%)
Perceived fear of specific dental procedures 451summarized in Figure 1. This particular result was achieved
by including only the high-anxiety responses reported by
males and females from 1st to 4th year (Table 2). All of the
high-anxiety responses were analysed to achieve an
ascending list of the most anxiety-inducing dental procedures
in Figure 1. It can be observed from Figure 1 that, among
these procedures, females were more anxious than males
for all of the procedures (Fear of injection/needle, root
canal treatment, extraction, and application of cold air)
except the need for further treatment. Although clear
differences were present between males and females, none
of the differences among top five procedures were
statistically significant.
A summary of the anxiety levels of pre-clinical and clinical
dental students is presented in Table 3, and it can be observed
that, for the majority of the procedures, pre-clinical students
were found to be more anxious than clinical students,
although there were some procedures for which clinical stu-
dents expressed more anxiety. Although clear differences
were present between the responses of clinical and pre-
clinical students, only seven out of twenty-six differences
were statistically significant (p < 0.05). Among them, clinical
students expressed more anxiety for only one procedure
(inadequate anaesthesia) whereas for the remaining six pro-
cedures (disliking of the numb feeling, injection/needle,
periodontal probing, rubber dam, prolonged mouth open-
ing, incapability to stop the dentist) having significant dif-
ferences, pre-clinical students reported more anxiety.Figure 1: Top five procedures eliciting the highest dental anxiety
levels among male and female dental students (achieved by ana-
lysing all high-anxiety responses from male and female dental stu-
dents belonging to all years).Discussion
The results of this study revealed that even dental students
can suffer from phobia related to different dental procedures.
A similar finding has been reported recently from Brazil,
where 27.5% of the dental students confirmed their fear for
various procedures after becoming dental patients.10 A long-
term consequence of these findings could be that, because
dental students are fearful themselves, they could pass on
their anxieties to their patients,10,11 which will contribute
towards an overall increase in the prevalence of dental
anxiety.
Another outcome was that females generally had a
greater phobia of dental procedures than their male col-
leagues. One reason for this trend could be that males tend
to hide their fears due to their orthodox gender role.12 In
addition, it has been reported that, in general, females are
more reactive to a specific stimulus (like a needle prick)
than males, which could account for the higher anxiety
levels reported by females in various studies.13,14 However,
the most relevant reason for this inclination could be
credited to ‘neuroticism’, which is defined as having traits
of being anxious and jealous; these traits have been found
to be more common in females,15 although assessing
neuroticism was not part of this study.
The results of the current study show that, overall, the
most feared dental procedure reported was fear of an injec-
tion/needle (52.4%) followed by root canal treatment (RCT)
(47.5%) and dental extraction (43.5%). Similar results have
been demonstrated previously where the fear of an injection/
needle has been reported to be the scariest procedure, as
perceived by Indian dental students.16 In general practice, the
fear of injection is one of the most common obstacles in
seeking good medical care. There is strong evidence that,
due to this fear, people tend to avoid imperative medical
treatment and, in some cases, refuse medical assistance
completely.17 The possible reason for reporting these
procedures as most fear-inducing among all of the others
could be that these procedures have the ability to invoke
severe pain, and it has been reported earlier that past trau-
matic experiences of patients helps in the build-up of severe
anxiety related to dental procedures.18 Pakistan is a
developing country and health care infrastructure is not
very well developed. Patients do not visit medical and
dental care facilities for routine check-ups, implicating that
most of the treatment patients receive would be operative in
nature. This is also evident from the results of our study
where patients have chosen operative procedures (which
have pain-generating capacity) as procedures that provoke
high levels of anxiety, compared to non-operative
procedures.
In general, clinical students reported having less anxiety in
response to the majority of the dental procedures than the
pre-clinical students. This could be because of fact that the
students become more aware, more professionally devel-
oped, and acquire more clinical experience when they move
from pre-clinical to clinical years, and this development is
aligned with the results of several other studies.17,19 Other
credible reasons for the decrease in anxiety levels of clinical
students compared to pre-clinical students could be that
progressing education and clinical experience pacifies the
Table 3: Procedures eliciting highest dental anxiety levels among pre-clinical and clinical students.
Dental procedures Pre-clinical Clinical P-value
High anxiety
Number (%)
High anxiety
Number (%)
Sound or vibration of the drill 12 (22.2) 18 (38.3) 0.84
Inadequate anesthesia* 12 (22.2) 18(38.3) 0.04
Disliking of the numb feeling* 13 (24.1) 12 (25.5) 0.01
Injection (Needle)* 29 (53.7) 24 (51.1) 0.007
Periodontal probing* 13 (24.1) 11 (23.4) 0.01
Noise/sound of scaler 11 (20.4) 12 (25.5) 0.48
Impression taking 12 (22.2) 17 (36.2) 0.066
X-rays 8 (14.8) 5 (10.6) 0.05
Rubber dam * 16 (29.6) 10 (21.3) 0.00
Prolonged mouth opening* 19 (35.2) 10 (21.3) 0.049
Cold air 18 (33.3) 17 (36.2) 0.32
Lacking procedure information 18 (33.3) 17 (36.2) 0.26
Root canal treatment (RCT) 25 (46.3) 25 (53.2) 0.21
Extraction 20 (37.0) 19 (40.4) 0.29
Fear of sustaining injury 20 (37.0) 14 (29.8) 0.29
Panic attacks 16 (29.6) 12 (25.5) 0.30
Incapability to stop the dentist * 19 (35.2) 9 (19.1) 0.048
Unable to ask questions 14 (25.9) 13 (27.7) 0.77
Not being listened to 15 (27.8) 19 (40.4) 0.61
Being criticized 16 (29.6) 17 (36.2) 0.64
Smells in the dental clinics 17 (31.5) 15 (31.9) 0.65
The need for further treatment 17 (31.5) 21 (44.7) 0.088
Financial costs of the treatment 14 (25.9) 16 (34.0) 0.77
No. of appointments and time required for further treatment 15 (27.8) 13 (27.7) 0.48
Feeling ashamed about the condition of the mouth 9 (16.7) 10 (21.3) 0.72
Feeling restricted or loss of control 6 (11.1) 10 (21.3) 0.43
*ANOVA, significant at P < 0.05 (Low, moderate anxiety, and no anxiety responses not included).
Table 2: Procedures eliciting highest dental anxiety levels among all male and female dental students.
Dental procedures Male Female P-value
High anxiety
Number (%)
High anxiety
Number (%)
Sound or vibration of the drill 11 (29.7) 19 (29.7) 0.69
Inadequate anaesthesia 9 (24.3) 21 (32.8) 0.64
Disliking of the numb feeling 10 (27) 15 (23.4) 0.38
Injection (Needle) 22 (59.5) 31 (48.4) 0.22
Periodontal probing 10 (27) 14 (21.9) 0.12
Noise/sound of scaler 7 (18.9) 16 (25) 0.27
Impression taking 10 (27) 19 (29.7) 0.51
X-rays 6 (16.2) 7 (10.9) 0.18
Rubber dam 8 (21.6) 18 (28.1) 0.88
Prolonged mouth opening 14 (37.8) 15 (23.4) 0.47
Cold air 16 (43.2) 19 (29.7) 0.08
Lacking procedure information 15 (40.5) 19 (29.6) 0.49
Root canal treatment (RCT) 24 (64.9) 26 (40.6) 0.61
Extraction 17 (45.9) 22 (34.4) 0.99
Fear of sustaining injury 11 (29.7) 23 (35.9) 0.57
Panic attacks 10 (27) 18 (28.1) 0.88
Incapability to stop the dentist* 11 (29.7) 17 (26.6) 0.02
Unable to ask questions* 15 (40.5) 12 (18.8) 0.03
Not being listened to 15 (40.5) 19 (29.7) 0.41
Being criticized 17 (45.9) 16 (25) 0.43
Smells in the dental clinics 10 (27) 22 (34.4) 0.41
The need for further treatment 22 (59.5) 16 (25) 0.22
Financial costs of the treatment 16 (43.2) 14 (21.9) 0.43
No. of appointments and time required for further treatment 13 (35.1) 15 (23.4) 0.7
Feeling ashamed about the condition of the mouth 11 (29.7) 8 (12.5) 0.21
Feeling restricted or loss of control 9 (24.3) 7 (10.9) 0.29
*ANOVA, significant at P < 0.05 (Low, moderate anxiety, and no anxiety responses not included).
S. Ali et al.452
Perceived fear of specific dental procedures 453unpleasant childhood memories of students, consequently
building their confidence when they are executing or under-
going any dental procedure.20 It is therefore recommended
that graded exposure therapy (exposure of clinical
procedures) should be introduced at an early stage of
dental training, which will not only eliminate bad
memories of past dental experiences but will also reduce
students’ dental anxiety levels.
The limitations of the present study include a small
sample size and data representation from only one dental
college. Another limitation was a prominent difference be-
tween the female and male respondents, which could have
affected the statistical analysis. Future studies aimed at
exploring the same field from other regions could prove
useful in establishing a nationwide picture of prevailing
dental anxiety levels.
Conclusions
Females and pre-clinical students reported more anxiety
related to specific dental procedures than their respective
counterparts. Educational sessions and graded exposure
therapy (exposure of clinical procedures) at an initial phase
of dental training could help decrease these anxiety levels.
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